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Introduction

This Quality Assurance Project Plan (QAPP) covers volunteer monitoring conducted by Salmon Forever in
North Coast California watersheds. Salmon Forever has been conducting volunteer monitoring in these
basins since 1998. Salmon Forever promotes the continued development of volunteer monitoring and
cooperation between research activities and state agency monitoring efforts to develop an understanding
and record of sediment ioading and transporti and the turbidity responses io iand use activity in North Coast
watersheds.

Project Management

Project Organization

Salmon Forever is the lead organization implementing this study. Salmon Forever is responsible for
purchasing equipment, training volunteers, processing and analyzing collected samples and producing
reports. The US Forest Service’s Redwood Sciences Laboratory (RSL) has provided technical evaluation of
grab sampling methods, assistance in installation and operation of sampling instruments, and data analysis.
Redwood Sciences Lab, Humboldt State University (HSU), US Environmental Protection Agency

(USEPA), North Coast Regional Water Ouality Control Board (NCRWOB) and National Marine Fisheries

ST ST

DCTV!CC (NVIFD) act as tecnmcal advisors io ihis sruoy) .f’.ﬂvDClpal (la[ﬂ users mcmoe Saimon I‘OI'CVCI' U.s.
Forest Service, USEPA, the Trinity River Advisory Committee, NCRWQCB, HSU, RSL and NMFS.

The positions described below are responsible for oversight of the important project tasks:
¢ Project Director- Jesse Noell / Salmon Forever

¢ Field Manager- Jesse Noell / Salmon Forever

° Laboratory Manager - Clark Fenton / Saimon Forever

e Intarim Duality Acenranca (D
AWM Uity HAssUlanil \¢

Humboldt State University

AN N
7

A) Managers {

¢ Data Processing Manager- Clark Fenton / Salmon Forever.
e Watershed Coordinators — Long-term, committed volunteers within each watershed

The Project Direcior is responsibie for quesiion formulation, parameter seiection and deveioping ihe
sampling design with RSL consultants. The Project Director and Quality Assurance Manager review all

field and laboratory data for QAPP objectives and reject or qualify data. The Project Director is responsible

for report production and distribution and will use the results of reports to implement any necessary
changes to the study for subsequent sampling seasons.

The Field Manager conducts creek reconnaissance and selects and documents station locations. The Field
Manager also provides field training, re-training and on call technical support; collects and checks
completeness of field samples; and verifies the accuracy of field data.

The Lab Manager supervises and trains all volunteers processing lab samples, checks and copies field data,
is responsible for lab and field equipment supplies and service, keeps all equipment calibration records,
traing iab technicians, provides on cail technical support and mainiains fieid and iah QA proficiency
checklists.
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The Field and Lab Managers share responsibility for maintenance, operation and documentation for the
continuous, turbidity-controlled ISCO automatic sampling stations.

The Quality Assurance Manager conducts lab and field certification, documents lab and field volunteer
proficiency through proficiency checklists and conducts periodic visits to observe lab and field technique.
The QA Manager analyzes Quality Control checks (approximately 10% of data collected in the study),
reviews all field and lab data for QAPP objectives and corrects any failures in the analytical system. The
QA Manager also analyzes QC field and lab tests performed by the Field Manager and Lab Manager,
respectively. Results of these analyses and corrective actions are reported to the Project Director.

The Data Processing Manager proofreads data entered into databases against the original data sheets,
verifies re-testing, clarifies ambiguous issues with field operators and reviews all field and lab data for
QAPP objectives. The Data Processing Manager also assists the Field Manager and Lab Manager in
presentations for data users and presentations for field operators.

Problem Background

Many North Coast streams and rivers have been identified as impaired due to sediment under the Clean
Water Act, Section 303d (CSWRCB, 1998). Total Maximum Daily Loads (TMDLs) have or are being
developed to identify and mitigate the impacts of sediment and to provide for attainment of Basin Plan
water quality objectives. In addition, these watersheds are identified as key watersheds for salmonid
production by the Northwest Forest Plan (USDA, 1997). Anadromous fish stocks on the North Coast of
California have declined well below historical levels (Brown et al., 1994). Increased sediment delivery to
stream channels is thought io be a significant contributior io ihe decline of fish popuiaiions. Sedimeni can
contribute to the decline of fish populations through several mechanisms including, but not limited to:

claoming enauming nrlxnnl {Chonman -1088) imnarting Pnarln—vn ukdlh and orauth ratae MNamwrsramhae and
\uv55n:5 SPAWIINE glaVOi (LaGpiiall, 1 F56 ), ifipavung iCUGIIE aciilily G givWul 1aws uhivwuUiiive aixs

MacDonald, 1991), and simplifying habitat by filling in pools and low gradient reaches (Fnssel, 1992).
Extensive efforts to restore the fishery are planned. The effectiveness of these efforts will benefit from
monitoring turbidity and suspended sediment concentration (SSC) and duration of exposures to assess
whether restoration has reduced sediment transport within the channel and whether the turbidities and SSCs
present will allow recovery of the fishery.

The project goais are:
* To provide information necessary to adapt management practices to better meet the objectives of the

ract. 151 ha n 30t Ay Ve -
Northwest Forest Plan by quantifying the association between management activities and downstream

turbidity and SSC levels.

e To provide information useful for implementing TMDLs by identifying background and current

turbidity and SSC regimes.

*  To provide information necessary for planning fisheries restoration by determining whether salmonids
are likely to be exposed to harmful levels of turbidity and suspended sediment.

*  To facilitate education, involvement and empowerment of watershed residents by organizing a
community-based volunteer program for monitoring.

*  To develop approaches to monitoring and impact evaluation that can be applied to other watersheds.

Project Description



Salmon Forever QAPP - Draft 4/30/01

Salmon Forever primarily collects grab samples for turbidity and SSC determination. To supplement the
grab sampling, Depth Integrated Sampling (DIS) is conducted in larger streams to measure turbidity and
suspended sediment variation with position along a stream cross-section. DIS results are compared to grab
sampling results collected at the same time to identify differences or biases between the two sampling
methods. Salmon Forever anticipates collecting more than 1,600 grab samples, and that more than 400 of
these samples will be processed to determine the suspended sediment congentrations.

Salmon Forever also operates a continuous, turbidity-controlled sampling station (Lewis, 1996) to develop
relationships between turbidity and SSC. This station includes a continuous turbidity probe, stage recorder,
and an ISCO automatic sampler capable of collecting 24 samples. Sample collection is controlled by the
rate of change of turbidity and stage.

Additional measurements needed to evaluate the impacts of turbidity and SSC are also collected. These
measurements include stream discharge or stage at sites where a rating curve has been or is being
established. Either a direct (discharge) or indirect (stage) measurement must be recorded at the time water
samples are collected. When possible position on the storm hydrograph (rising, peak, or falling limb) is
also noted.

Saimon Forever maintains their Sunnybrae Sediment Lab for turbidity and SST determinaiion. If sampling
sites are added that are too far to deliver samples to the laboratory within the required time period, a field
laboratory will be set up to allow timely sample analysis. The Quality Assurance protoco! developed by
Salmon Forever requires rapid processing of samples to prevent algae growth,

Data is entered into a computerized management system and checked by the data processing team prior to
analysis. Regular analysis of data with review by appropriate Salmon Forever Technical Advisory Panel
members will facilitate timely detection of error or need for modification of protocols. Analysis is
conducted when data processing is completed.

Data Quality Objectives for Measurement Data

Data quality objectives (DQOs) are "quantitative and qualitative statements of the overall level of
uncertainty that a decision-maker is willing to accept in results or in decisions derived from environmental
data (USEPA, 1996)." The overall level of uncertainty is based on estimates of measurement error,
sampling error, and site variability.

The data collected is intended to inform TMDL development and implementation and watershed analyses
by providing monitoring data that can be compared to action levels for turbidity and suspended sediment
concentrations found in applicable regulations and guidelines. Water quality objectives in the North Coast
Basin Plan provide action levels for turbidity (turbidity shall not be increased more than 20% above
naturally occurring background levels) and suspended sediment (the suspended sediment load and
suspended sediment rate of surface waters shall not be altered in such a manner as to cause nuisance or
adversely affect beneficiaj use) INCRWQCB, 1993).

1t iz difficult to state DQOs for the parameters measured in this study in terms of quantitative data quality
measures because specific estimates of variability are site and measurement range dependent. The primary
mechanism used to ensure data quality is strict adherence to accepted sample collection and analysis
methods described in the Standard Operating Procedures (SOPs). Also incorporated into the monitoring
are efforts to quantify the variability and reliability of the data collected such as: developing the
relationship between depth-integrated turbidity, turbidity sensor readings and volunteer grab samples; and
comparing discharges determined using the current meter to those from float velocities. The experiments
and anaiyses being conducied 1o evaiuaie daia quaiity and assist in defining DQOs are presenied in the
annual QA report and will be used to update project DQOs.
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Accuracy, Precision, and Measurement Range Objectives

Accuracy is the degree to which a measured value agrees with an accepted known or true value. For
instruments, accuracy is specified by the manufacturer and assured by proper calibration and maintenance
of the instruments. Volunteer accuracy is measured by observing sampling with checklists and comparing
grab sampling with ISCO and depth-integrated sampling. Laboratory instrument accuracy is evaluated
using check weights, filter re-weighs, field splits, filter blanks and other standard QA methods. Accuracy
will be estimated for depth, velocity, and cross-section surveys by repeating the measurement and
comparing resuits. Accuracy will be expressed as percent agreemeni or percent difference.

-Pracicion 1o the measure of variation among reneated ind " + inne of tha cama nronarty undar
Precision is the measure of variation among repeated independent chservations of the same property under

controlled similar conditions. The goal of training and initial calibration is to train volunteers so their
estimate of subjective parameters meets the DQO's. Additionally, mid-season comparison of volunteer
measurements will be used to assess their precision.

Volunteer precision is estimated for stage, velocity, and grab sampling. Comparison of individual
measurements of the same parameter is used to analyze the statistical precision of volunteer measurements.
Laboraiory precision is determined from analysis of repeated weighing of ihe baiance check weight.

Tn"\‘n 1 ciimmarizas tha acmiracy V\rnl“s‘r\ﬂ and manmiramont ranca astimatad far tha naramatare Af
1a0:€ 1 SUMIMANZCs 18 Qlluialy, proCisiin, anGd MOAsUrSmen range €6umawtl 107 108 Palamedis O

interest for the study. Values are derived from knowledge of measurement device characteristics and
accuracy and also accounting for expected field and laboratory conditions.

Table 1. Precision, accuracy and measurement range for study parameters

Measurement
Matrix Parameter Method Precision Accuracy |Measurement Range |
Water Turbidity Grab = 5.0% +2.0%' 0-2000 NTU
Water Turbidity Probe £5.0% +2.0%' 0-2000 NTU
Water Suspended Grab +50% +2.0%' 0.00001-2.0 g/L
Sediment
DIS - - -
ISCO - - -
Water Velocity Float +8.0% 1.0 ft/sec. 0-10 ft/sec
Velocity Meter £80% | +80% 0.25- 8.0 ft/sec
Water Depih Staff Plate +5.0% 0.1ft 0-20 feet
Depih Pressuie B 0.05 fi 0 - 10 {eet
Transducer
" The accuracy for these parameters is a function of the magnitude of the measurement value,
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Comparability

Comparability, a measure of the degree to which different methods and data sets can be represented as
similar, will be assessed in terms of accuracy and precision for most site measurements. Comparability of
the suspended sediment concentration data will be evaluated using audit samples and laboratory and field
split samples.

To ensure comparability all monitoring activities will follow protocols established and approved by the
EPA and Redwood Sciences Laboratory. See the SOP's in Appendix | for sampling and laboratory
protocols.

Completeness

Completeness is the ratio or percentage of the amount of valid data obtained compared to the planned
amount. Our completeness goal is to sample turbidity and suspended sediment concentration during all
major storm events in study tributaries. Lack of volunteers, breakdown of equipment, frequency of major
storms, etc. may hamper completeness.

At the end of the season the number of samples collected will be compared to the planned number and the
completeness will be presented as a percent for each parameter. Reasons for not meeting the completeness

objective will be recorded. It is expected that samples will be collected from at least 90% of the sites unless
unanticipated weather conditions prevent sampling.

At the end of each field season, completeness will be assessed as the amount of data (and samples) actually
collected compared to the planned amount and will be calculated using the following formulas:

% Completeness (samples) = - samples collected x 100
planned samples collected

Following data entry, the amount of validated data will be compared to the number of samples collected,
using a formula similar to that above. The measurement quality objective is 100% completeness.

Representativeness

Representativeness is the degree to which data truly characterize a population or environmental condition.
Sampling methods are designed to be as representative as possible and experiments are included to
compare different methods of measuring the same parameter to quantify the representativeness of the
sampling and analysis methods. Descriptions of experiments designed to assess representativeness are
listed below and additional experiments will be identified and incorporated into the study when needed.

Where siream discharge is sufficienily energeiic to transport.iarge particies (such as sand) in the iower
water column, depth integrated sampling (DIS) will be conducted at a range of flows representative of the
hydrograph to provide a comelation to grab sampling.

Stream velocity, in streams large enough to permit use of a current meter, will be measured with a current
meter at a range of flows representative of the hydrograph to provide a correlation to the float velocity
method of estimating discharge.

Previous monitoring conducted by Redwood Sciences Laboratory and Salmon Forever has shown that the
highest levels of suspended sediment transport occur on the rising limb of the hydrograph during large
storms. Therefore, sampies must be coilecied on the rising limb, ai peak discharge, and on the falling iimb
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to truly characterize the sediment transport during a storm. Fifteen or more samples may be needed at each
monitoring site to establish a suspended sediment concentration correlation that characterizes the full range
of stream discharge response. The actual timing of sampling activities cannot be predicted with much
accuracy by more than a few hours in advance. Thus, it may be difficult to ensure volunteer availability
throughout each storm event. The sampling protocol assumes that frequent sampling of many storms will
capture the turbidity and SSC behavior at each sampling site.

Study design also addresses representativeness to the extent possible by site selection using a gradation of
watershed sizes and geology. Adjacent watershed basins as small as 100 acres and as large as 2000 acres
will be chosen where feasible. Constraints on access to sites due to winter snow conditions, closed roads
and private lands may limit representativeness to subsets of a given litho-topo type. However access is
sufficient to permit representative sampling of a substantial fraction of the litho-topo types. Additional
details of site selection are provided in the project monitoring plan.

Data Quality Ratings

A variety of methods are used in the field to obtain measurements and each method has inherent limitations
in the accuracy of the estimate obtained. To account for different data quality obtained by different
methods, a rating is assigned to each data point based on the criteria shown in Table 2. Rating values are
defined for the turbidity and SSC measurement method and for the discharge measurement method. The
total data point rating is the sum of these two intermediate rating values. For example, if a grab sample is
collected on a small stream and the discharge is determined by timing a floating object, the rating for that
ddia poiniis 1 +2 = 3. Lower rdiing numbers indicdate more accuraie measurements with 2 being the best
rating value for a sumple data point. Data point rating values are initially recorded on the field forms and

follow the data into all other databases.

Table 2. Field Measurement Rating Values

Rating Rating
Discharge Method Value | Sample Collection Method Value
Direct Measurement using Price AA 1 Grab sample (small stream) 1
Stage reading w/rating curve 1 Grab sample (large stream) 2
derived from Direci Measuremenis
Floating Object Velocity (FOV) 2
Stage reading w/rating curve 2
derived from FOV
No discharge estimate 3
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Training and Certification

All volunteers collecting or analyzing samples receive consistent training and are observed and certified for
performance of the SOPs specific to their tasks by the QA Manager. The goal of training is to educate
volunteers so that their estimates of subjective parameters meet the Data Quality Objectives (DQOs). As
the study progresses experienced volunteers will become proficient to train and certify others. Field training
takes place at established sampling sites. Laboratory training is conducted at the Sunnybrae Sediment Lab.

Training iopics inciude:

*  Safety ¢ Cross-section measurements

e Data Recording *  Depth Integrated Sampling

* Locating sample locations ¢ ISCO Automatic Sampler use

o Grab Sampling methods *  USGS Type AA/Pygmy Current Meter use
*  Stage measurement * Laboratory Protocols/ Suspended Sediment
°  Velocity measurement Processing/ I'ilter Weighing Procedures

Proficiency checklists (Appendix 3), listing the sequence of sampling and data collection tasks and notes on
their proper execution, have been prepared for evaluating the performance of individual and teams of
volunteers. The Field Manager, Lab Manager, QA Manager or Watershed Coordinators use these checklists
during training to document volunteer proficiency.

The Field Manager, QA Manager or Watershed Coordinators conduct all field training. Volunteers are also
assembled once during the field season, for "calibration" in the collection of depth, velocity, cross-section

and grab sampling measurements.

Safety procedures for sampling in stormy or hazardous conditions are explained at every training session.
High stream flows during storm events present the main hazard that volunteers encounter and sampling
paints are selected for safety. Under no circumstances is anyone to risk injury for data.

Requirements for volunteers include good physical health, the ability to consistently repeat sampling

procedures and time to devote to sampling and analyzing data. Most of the procedures are not physically
demanding.

Documentation and Records

The Project Director will ensure that the most current QAPP version is available to all sponsoring and co-
operating organizations involved in this study. The organizations in the Distribution List will, if necessary,
receive revised copies of the QAPP at the beginning of each sampling season. Current versions of the
QAPP are available to any individual or organization requesting one.

Field data are initially recorded on the appropriate data sheets (Appendix 2 contains examples of all data
sheets). Most volunteers also maintain field books where they record the information that they collect. All
field data sheets and notebooks are Rite-in-the-Rain, waterproof paper to withstand the field conditions.

Laboratory data documentation and recording varies with the analyses being performed. Grab samples are
analyzed for turbidity with a HACH 2100P Turbidimeter and then processed for suspended sediment
conceniraiions. Sample sign-in, rbidity defermination, and suspended sediment. conceniration data is
recorded in pen on all appropriate data sheets. Suspended sediment calculations are performed and

maintained in an Excel spreadshest and are also written on paper worksheets.
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ISCO samples are first analyzed using the HACH 2100P Turbidimeter then processed for suspended
sediment concentration. The ISCO station also collects continuous turbidity and stage (using a pressure
transducer). This data is recorded electronically with a Campbell CR10X Datalogger and post-processed by
RSL using software developed by RSL scientists.

All data summaries and databases developed from raw parameter measurements are in Word and Excel
software formats. Paper copies are on 8-1/2 by 11 or 8-1/2 by 14 paper. All data sheets include the
Hydrologic Year, initials of the person entering data, the date of data entry and the date of copying. Sign-in
sheets and filter tare sheets are numbered sequentially as they are filled out. Laboratory data sheets are filed
chronologically and given sequential numbers at the end of each Hydrologic Year. Data presentation will
be in a format acceptable to EPA, RSL and NCRWQCB.

Originals of all field and laboratory data sheets, QA/QC analyses, and computer databases will be kept in
the Sunnybrae Sediment lab. Copies of field and laboratory data sheets, QA/QC analyses, and computer
back-up disks will be kept in the Salmon Forever office. Salmon Forever will maintain hard copies of all
data sets and computer back-up disks for at least 10 years. Original ISCO Automatic Sampler field sheets
will be stored for 10 years at the Sunnybrae Sediment Lab. Copies of these documents will also be given to
RSL.

A QA report will be prepared for each hydrologic year with a tentative deliverable date of August 1st. An
annual project report will be completed by September 1* of each year.

Final reports will include raw data, field data sheets, suspended sediment data sheets, equipment calibration
data sheets, laboratory data sheets and QA/QC results.

Measurement/Data Acquisition

Procedures for sampling methods, sample handling and custody, and analytical methods are all described in
detail in Standard Operating Procedures (SOPs) developed for each method needed in the study. The SOPs
are attached as Appendix 1, which includes SOPs for the following methods and procedures:

*  Field Grab Sample collection
*  Turbidity Measurement using the Hach 2100P Turbidimeter

* i5C0O 2100 Automatic Sampier Sampiing
Continuous turbidity measurements using the OBS-3 Continuous Turbidimeter

Stage measurement using the DRUCK 1830 Stage/Pressure Transducer

SLUET THvaoul Uit Usilg il i iU Lai 1650 Slagliviionuiv 1 SuuLT

Depth Integrated Sampling — Crane (DH-48) and wading (DH-49)
Discharge measurements — Crane and wading with the Price AA current meter
Suspended sediment concentration {aboratory measurement

The monitoring plan [under development — will be referenced here] details the sampling design and site
selection. A brief summary of the sampling process design is included here.

Sampling Process Design

The monitoring plan [Reference] discusses sampling process design in detail. As a general overview,
sampling sites are chosen to meet the following project goals:

1
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*  To develop predictive relationships between turbidity and suspended sediment concentrations in North
Coast watersheds,

*  To measure conditions in relatively undisturbed sites to define “background” conditions, and

*  Toidentify the effects of land use activities in the watershed by sampling above and below select
locations within a watershed.

The intentions of this project are to operate a scientifically and statistically valid monitoring program.
However, limited access to sampling sites on private property and limitations of volunteer time
commitments may not allow perfect adherence to ideal spatial and temporal distribution of sampling. With
these limitations, sampling is necessarily directed but opportunistic.

Sampling Methods Requirements

The SOPs, attached to this document as Appendix 1, contain detailed information on the methods used for
sample collection and analysis. The sampling processes used in this monitoring effort were selected or
developed to ensure accurate measurement of turbidity, SSC and the ancillary measurements (i.e.
discharge, stage, etc.) necessary to evaluate the impacts of turbidity and SSC.

Three methods are used to collect samples: turbidity-controlled suspended sediment collection using an
ISCO automatic sampler (Lewis 1996), depth integrated sampling (DIS) using a DH-48 on a sampling
crane or a hand-held DH-49, and surface grab sampling. Turbidity and SSC values determined from
simultaneous sampling by two or more different sample collection methods are used to quantify data
accuracy and precision.

Methods used to measure siage, discharge, cross-section and. other channei characierisiics needed io

analyze the significance, impacts, or transport rates of the turbidity or SSC are adopted from USGS or
USDA Forest Service (Harrellson, C. C. et al., 1994) protocols.

Sample Handling and Custody Requirements

All sampte handling and custody requirements are described in detail in the SOPs (Appendix 1).

Samples are identified using unique stickers attached to bottles and bottle caps. At the beginning of the
hydrologic year all bottles (ISCO bottles, DIS bottles, IIACII cells and other grab sample bottles) used in
sampling are assigned a waterproof sticker with a unique ID number. The Lab Manager procures these
stickers, keeps a logbook of the ID numbers, and labels all sample bottles before they are used in the field.
Circylar stickers are used for the HACH ceii samples so they do not interfere with turbidity determinasions.
All other sample containers will receive a sticker on the side of the bottle. After turbidity and SSC

processing the sticker are taken off the sample bottle and replaced with a new sticker.

The numbering system for the stickers is a 7 letter alphanumeric code described in Table 3.

192
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Table 3. Description of code used for sample containers.

1D number examples 00G1234, 01D1234, 9911234
Code descriplion
1* two digits Hydrologic year (e.g. 00, 01, 99)
Letter indicating sample method type G — grab sample

1-1SCO sample
D — depth integrated sample

‘Last 4 digits Unique, sequeniiai number for each sampie within
the hydrologic year

ANISCO, DIS and grab samptle bottles are further labeled in the field with the pertinent data (volunteer,
site, time, date, stage, etc.) and logged onto the sign-in sheets when delivered to the lab. ISCO sample
bottles are labeled when removed from the sampler. The sample ID # is also written on the field form at the
time of sampling.

The chain-of-custody for samples is:

*  Volunteers are responsible for samples until they are brought to the Lab or until they are picked up and
measurements recorded by the Field Manager or Watershed Coordinator.

*  The Field Manager or Watershed Coordinator is responsible for samples until they are checked into the
lab. The Field Manager or Watershed Coordinator is responsible for collecting and checking the
completeness of field samples and data.

*  The Lab Manager is responsible for storing and processing samples. The date and time of arrival at the
Sediment Lab is recorded on the Lab Sign In sheet by whoever brings the sample into the lab.

Samples at the lab are stored in a cool dark place until processing,

Analytical Methods Requirements

Analytical procedures follow Redwood Science Lab (RSL, 2001), EPA and Standard Methods for the
Examination of Water and Wastewater (AWWA, 1990) where appropriate. Analytical procedures are
detailed in the SOPs (Appendix 1).

Redwood Sciences Lab performs SSC determination on QC split samples taken during the sampling
season. Salmon Forever will perform all other turbidity and SSC determinations.

Volunteer grab samples are analyzed for turbidity with a HACH 2100P Turbidimeter and then processed
for suspended sediment concentrations through tared 1.0-micron filters on a vacuum assembly. ISCO
samples are analyzed using the HACH Turbidimeter and are processed for suspended sediment
concentration until a sufficient range of samples are analyzed to develop a turbidity vs. suspended sediment
correlation.

The Lab Manager and QA Manager are responsibie for correcting any failures in the analyticai system.
Detailed information on the corrective actions and any samples affected shall be kept in the lab records.

Quality Control Rquirementg
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The Quality Assurance Manager is responsible for implementing, recording and analyzing the quality
control measures undertaken to ensure data quality objectives are met. Quality Control measures for each
sampling procedure are detailed in its SOP. In general, quality control will total 10% of the data collected
in this study. Results of quality control analyses and corrective actions is reported to the Project Director
and described in the annual report.

Instrument/Equipment Testing, Inspection and Maintenance Requirements

A list of all equipment used for the monitoring is included in Table 4 below. All equipment is inspected
and maintained to EPA and manufacturer specifications. Records of maintenance and calibration are kept
for all appropriate equipment. The Laboratory Manager maintains these records to track scheduled
maintenance on all equipment. All records and laboratory equipment will be kept at the Sediment Lab. All
spare parts are stored at the Sunnybrae Sediment Lab. Adequate replacement parts will be kept at the lab
and are the responsibility of the Lab Manager. If equipment does not meet specifications or is not working
properdy, it shail not be used uniji inspecied by the QA Manager and accepiance, repair or replacement has
been documented. Table 5 summarizes the inspection frequency and performance assessments used to

idantifu snniinmant mnlfn chinnao
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Table 4. List of analytical equipment used.

Number
Instrument Owned Serial Numbers
ISCO 2100 Automatic Sampler 1 A 2586-50
OBS-3 Turbidity Probe 1 S/N 430
CR10X Campbell Data Logger 1 S/N X14856
Druck 1830 Pressure Transducer 1 S/N 1088275
HACH 2100P Turbidimeter 4 S/N 960100009614; S/N 990800022423,
S/N 990800022431; # S/N 990800022441
USGS Type AA current meier 2
USGS Pygmy current meter 1
DH-48 Depth Integrated Sampiers 3
DH-49 Depth Integrated Samplers 1
Mettler H20T Analytical Balance 1 S/N 418151
AND FY 3000 scale 1 S/N 5608313
Grieve Laboratory Oven LR270C 1
Welch/Thomas Vacuum Apparatus 1 Model # 2522B-01 S/N 040000000715

14
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Table 5. Equipment inspection and performance assessment measures.

Inspection ‘T'vpe of Inspection
Equipment Frequency or Assessment Inspector
Balances Each use Weigh check weights Lab manager or
responsible volunteer
Hach 2100 turbidimeters | Each use Proper operation Lab or field manager
ISCO samplers Each bottle change | Proper operation Lab or field manager

Data loggers

Each data download

Check computer operation

Lab or field manager

Pressure transducer

Weekly

Check computer operation
and compare to staff plate

Lab or field manager

TYIT A0 _ .. F TNTT 4N N N e A DA BRI R S BTy R A0S U5 B N S - PPl
Lr1-40 ana vri-<> raci usc yisual IIIS}JCUUU]] rcia IVl'dll'd.gUl' o
samples responsible volunteer
Price AA Each use Visual inspection and spin Field Manager or
test responsible volunteer

Instrument Calibration

Calibration frequency and descriptions are found in the appropriate SOP's (Appendix 1). All equipment
calibration records are kept by the Laboratory Manager and are available upon request. Each piece of
equipment has an identifying number that is linked to calibration records. Table 6 summarizes the
instrument calibration schedule.

Table 6. Instrument calibration schedule.

Instrument Calibration Frequency | Type of Calibration Conducting Party

Balances Annual Woolard & Sons Woolard and Sons
Standard Wts No. 349-B | PO Box 3438
traceable to NIST Salem Or 97302
Standard Weights

Hach turbidimeters Quarterly Stablcal Calibration Laboratory Manager

Pressure transducers

Beginning/mid-season

RSL protocol

Lab or Field Manager

Continuous turbidimeter

Reginning/mid-season

RSI. protocol

F.ab or Field Manager

Data Acquisition Requirements

Volunteers associated with Salmon Forever collect most of the data required to analyze the turbidity
response and sediment transport. At a few sites, HSU or RSL scientists are also conducting monitoring

projects, primarily continuous stage measurements and rating curve generation. Where continuous records
of discharge are recorded and determined by others, Salmon Forever requests copies of the data and to use
in their analyses. Redwood Sciences Laboratory and HSU scientists cooperate in this monitoring effort and
provide access to their data.
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Additionally, Salmon Forever also maintains a collection of maps and aerial photographs of sampling sites
and target watersheds. These materials are acquired from the USGS and other appropriate agencies.

Data Management

Sample information and data are all recorded on standardized field and laboratory data forms (Appendix 2).
The Field and Laboratory Managers are responsibie for checking and copying Field Data sheets and
delivering them to the Project Director. The Laboratory Manager is responsible for checking and copying
lab data sheets and delivering them to the Project Director. Original laboratory data sheets are kept in the
Sunnybrae Sediment Lab. Reports and data are transferred to Excel spreadsheets and Word documents and
copies kept at the Sunnybrae Sediment Lab and Salmon Forever Offices.

All data are examined and rated on the basis of field and laboratory codes pertaining to the quality of data
(Table 1). Outliers or nonsensical data will be detected during calculations and transfer to electronic
spreadsheet and documented by the QA Manager.

Data handling equipment includes data sheets, data loggers, RSL spreadsheets and programs, hand
calculators, Excel spreadsheets and Microsoft Word documents. Data collected at the ISCO station will be
enigred direcily inio RS1.’s analysis programs. Daia wiij be presented.in a formas. acceptabie to EPA, RSI.
and NCRWQCB.

Data used to produce annual reports and is kept on paper copies and as electronic copies of Word
documents and Excel spreadsheets. Data and calculations are checked at the time of transfer from paper to
spreadsheets,

Assessment and Oversight

Quality Assessment/Assurance (QA) refers to a broad plan for maintaining quality in all aspects of a
program. Quality assurance is the shared responsibility of all project managers (Field, Lab and Database)
and the Watershed Coordinators with oversight and evaluation of these activities provided by the QA
Manager. QA activities include evaluating data quality, accuracy and precision; staff training;
documentation and development of methods and standard operating procedures; and appropriate handling,
processing, and tracking of all data and samples collected. Most of these topics have been thoroughly
cavered in either the Appendices (SOPs—-Appendix 1, Proficiency Check Lists for Volunteer
Certification—Appendix 3) or other sections of this document. This section describes additional QA

activities and how the responsibilities for these activities are divided among project managers.

Assessment and Response Actions

Watershed Coordinator QA Responsibility

Watershed Coordinators meet every 2 months to compare progress, to discuss and resolve problems that
they may have encountered, and to address any issues brought to their attention by the results of internal
QA checks. These meetings are extremely important for identifying problems with sampling procedures or
logistics in the field. Watershed coordinators will discuss difficulties encountered in specific situations,
adopt corrective actions (after consultation with project managers), and implement appropriate
modifications for standardizing methods between volunteers.

1A
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Field Manager QA Responsibility

The Field Manager, QA Officer or Watershed Coordinator shall observe each volunteer at the beginning of
the project and again at least once a year conducting sampling. Proficiency checklists (Appendix 3) will be
used to provide a written record and evaluation of volunteer performance. All volunteers are required to
pass proficiency evaluations during training. If volunteers do not meet the proficiency criteria, they will
receive additional training until they are proficient or they will not be utilized in this study. Volunteers are
required to perform all sampling procedures correctly before their data is included in any databases or used
for analyses.

ini anv mathnade that tha valn
Uring training, any RiCWCas Watl e voeaun

method, the training or the checklist will be adopted as needed.

ntoaara
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Laboratory Manager QA Responsibility

Laboratory QA procedures are detailed in each SOP (Appendix 1). Either the QA or Laboratory Manager
conducts QA laboratory procedures. The Laboratory Manager trains lab technicians before they begin
conducting sample processing and observes their proficiency on the job until they are certified to work
independently. Technicians work under direct supervision for a minimum of 2 sessions. Certification using
the proficiency checklists for turbidity and SSC determination and filter weighing are conducted for all lab
technicians at the beginning of each sampling season and once more during the sampling season. The Lab
Manager reviews technician data for errors and incompiete data eniry. The Lab Manager is responsibie for
implementing these assessments, correcting technician deficiencies and keeping the checkiists on file in the

ah Racilic nf ncaasamante and cartificatinne ara rannrtad tn the Dratact Directar
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Performance and System Audits

Technical system audits provide an external review of the research and QA activities. External personnel
from EPA, NCRWQCB, RSL or HSU may audit this project during the field season. Findings will be
discussed with the volunteers and summarized in audit reports submitted to EPA, NCRWQCB, RSL and
HSU.

The objectives of field visits by EPA, RSL, or NCRWQCB assessors are to:

¢ observe implementation of field methods by the field crews;

= assess personnel performance, equipment, and procedures;

*  evaluate Salmon Forever training methods;

¢ assess consistency of volunteers in implementing field methods;

*  answer questions arising about sampling design or methods; and

¢ determining whether DQOs are being met from review of quality assurance data

If deficiencies or problems are identified, agency assessors will make recommendations to the Field and

Lab Managers and Watershed Coordinators. Any identified deficiencies or problems will be summarized
in an audit report.

17
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Reports

An annual report will be produced and distributed in August of each year. The Project Director is
responsible for report production and distribution. Reports will be forwarded to the county, state, and
regional agencies, and other members of the Advisory Panel. Reports will contain data analysis for the
previous year’s sampling, an update on project status and findings to date, volunteer highlights, results of
quality assessment audits and internal assessments, and identify any significant QA problems and their
recommended solutions. The Project Director will incorporate the recommendations in this report by
impiementing any needed changes io the study for ihe nexi sampling season.

In addition tc the annual project report, an annua! QA report is alsc be prepared by the QA Manager. The
QA Report summarizes the outcome of all quality assurance efforts undertaken for the sampling season and
make recommendations for improving activities for the next year. The QA Report specifically addresses
data quality and information management by:

= evaluating all QA data and sampling;

° summarizing data entry errors and describing any difficulties with data;

°  evaluaiing daia eniry compieieness;

* documenting data management activities, including the content and location of project notebooks

(field, laboratory, data management) and data sheets.

The QA Report also summarizes the results of quality assurance activities including identifying the greatest
sources of error and evaluating of SOPs, DQOS, and training effectiveness.

Data Validation and Usability

Data Review, Validation and Verification Requirements

The Project Director, QA Manager and the Data Processing Manager review all field and laboratory data to
determine if the data meets the QAPP objectives. In addition, personnel from the EPA and RSL and HSU
who are not directly connected to the project may also review data. Decisions to reject or qualify data are
made by the Project Director and the QA Manager.

All data will be rated by several methods to rank usefulness. Final results are ranked poor, fair or good

based on field sampling ratings {Table 2) and Lab and Turbidity codes (see Lab and Turbidity Codes in the
appropriate SOP's in Appendix 1).

Validation and Verification Methods

Once data has been entered into the database, the Data Processing Manager proofreads it against the
original data sheets. Errors in data entry are corrected. Outliers and inconsistencies are flagged for further
review or discarded. Problems with data quality will be discussed in the annual report to data users.

Following processing and checking by the Data Processing Manager, the QA Manager evaluates all project
data using appropriate techniques such as graphical comparisons and statistical analysis. Results of the QA
Mangers findings are reported in the annyai QA report.
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Reconciliation with Data Quality Objectives

Calculations of precision, accuracy, representativeness, and completeness will be made and included in the
annual report. If data quality indicators show that sampling methods are not meeting the project's
specifications the cause of failure will be evaluated and corrective action implemented. If the cause is found
to be equipment failure, calibration/maintenance techniques will be reassessed and improved. If the
problem is found to be sampling error, volunteers will be retrained. Any limitations on data use will be
detailed in the final report and other documentation as needed.

If failure to meet project specifications is found to be unrelated to equipment, methods, or sample error,
specifications may be revised for the next sampling season. Revisions will be submitted to the RSL, EPA
and NCRWQCB quality assurance officers for approval. Limitations on the use of data will be reported in
the annual QA report.

10
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Appendices

Appendix 1: Standard Operating Procedures (SOP)

Field / Grab Sampling SOP

Turbidity Determination SOP

SSC/ TSS Laboratory Procedure SOP

DIS Sampling / Crane & Wading SOP
Discharge Current Meter Crane & Wading SOP
ISCO 2100 Automatic Sampler SOP

0OBS-3 Coniinuous Turbidimeter SOP

DRUCK 1830 Stage/Pressure Transducer SOP

Appendix 2: Data Forms

Sample Sign-In Sheet

Field Sampling Data Sheet

Field DI Sampling Data Sheet

Turbidity Dilution Data Sheet

Grab Sampling SSC Data Sheet

TTS (ISCO) Sampling SSC Data Sheet

Depih Integrated (D) Sampiing SSC Daia. Shees.
SSC Calculations Data Sheet

Discharge/ AA Current Meter/ Crane & Wading Data Sheet
Automatic (ISCO) Sampler Sheet: (RSL Field Form)
Cross Section Measurement Data Sheet

Equipment Calibration forms

Training Sign-in

Instrument Sheet

Appendix 3: Proficiency Checklists

Field:

1. Grab Sampling

3. ISCO Sampling

4. DIS DII-48 / DII-49 / Crane & Wading Measurement

5. Discharge - Current Meter / Crane & Wading Measurement
7. OBS-3 Continuous Turbidimeter Measurement

8. Druck 1830 Pressure Transducer / Stage Measurement,

Laboratory:

1. Suspended Sediment Sample Processing
2. HACH 2100P Turbidity Measurement
3. Filter Weighing Process

20
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Ad. Project / Task Organization

Salmon Forever is the lead organization implementing this study. Salmon Forever is.
responsible for purchasing equipment, training volunteers, processing and analyzing
samples collected and producing reports. Redwood Sciences Lab (USFS) has provided
technical evaluation of grab sampling methods. Redwood Sciences Lab, Humboldt State
University, EPA, NCRWQB and NMFS act as technical advisors of this study. Principal
data users include U.S. Forest Service, EPA, Trinity River Advisory Committee, North
Coast Regional Water Quality Control Board, Salmon Forever, HSU, Redwood Sciences
Laboratory and National Marine Fisheries Service. There are subcontractors related to
environmental data operations.

Project Director- Jesse Noell / Salmon Forever
QA Manager -
Data Processing Manager- Jesse Noell / Salmon Forever

Laboratory Manager - Clark Fenton / Salmon Forever

Field Manager- Jesse Noell / Salmon Forever

The Project Director is responsible for question formulation, parameter selection and will
develop a sampling design with RSL consultants. With the QA Manager, the Project
Director will review all field and laboratory data for QAPP objectives and reject or
qualify data. The Project Director is responsible for all report production and distribution
. and will use the results of reports to implement any needed changes to the study for the
next sampling season. :

The QA Manager will conduct lab and field training, document lab and field volunteer
proficiency through proficiency checklists and conduct periodic visits to observe lab and
field technique. The QA Manager will implement, record and analyze Quality Control
Measures (10% of data collected in the study) and will review all field and lab data for
QAPP objectives and correct any failures in the analytical system. The QA Officer will
analyze QC field tests and QC lab tests performed by the Field Manager and Lab
Manager respectively. Results of analysis and corrective actions will be reported to the
Project Director.

The Data Processing Manager will proofread data against original data sheets, verify re-
testing and clarify ambiguous issues with field operators and review all field and lab data
for QAPP objectives. The Data processing manager will assist the Field Manager and Lab
Manager in presentations for data users and in presentations for field operators.
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will correct problems and failures at the ISCO sampling station and document any 1 ISCO
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Tas Funcgicn Description Laho [Phase/Stat [Responcibl iResnonsible (Com
k# name r per jusi# of e party party {name |pleti
eventitimes (title) &affillation) {on .
i Date
1}Question Are suspended sediment rating curves, turbidity vs. [3 hrs |Initiation Project Jesse Noell ’
formulation discharge rating curves, chronie turbidity expostire _ |Director '
levels significantly higher than naturally oceurrring
background conditions for similar soil and parent ,
rock types?
2{Parameter Turbidity, SSC, stream discharge, valocity, cross- |3 hrs |Initiation Project Jesse Noell
selection section area, stage, watershed area, soil parent Director
: matsrial :
3|Data quality Define tolerable error (combined precision and . 8 hrs |initiation Lab Jesse Noell, Clark
objectives accuracy) and adequate resolution and/or detection i Manager Fenton
development limit for each parameter Field
Manager
4|Selecton and Scan catalogues, talk to manutacturers’ sales and 16 . {lnwaton _ [Lab Jesse Noell, Clark
purchass of kits, [tech support staff to select equipment (or obtain all [hrs Manager Fenton
instruments, and ordérinQ information from recommendations in Field ‘
siundards guidancs documernis). Order equiprient and assue Munage
s shipping/payments
5|New Instrument |Filling out the “Instrument/method” and “Standards’ |2 hrs }initiation Lab Clark Fenton
uuvhi'ﬁiﬁ‘iauuu shests in the pl'ﬁ)GC{ Catabase fils ) ' mar.agar
6] Testing of new |Determine if equipment performance is within 12 Initiation Lab Clark Fenton
kits, specifications, write standard operating procedures |hrs Manager
instruments, and
sampling
equipment ’ ;
7]|Completion of  |Provide field forms, stop watch, tape measure, 2 hrs |initiation Field Jesse Noell
field kit box pencil, 5§ gallon bucket, sample bottles, etc. Manager
8| Taiiored Fieid |Frepare a project-specific fisid data sheet with Zhrs |initiation Lab Ciark Fenton
data sheet parameter suite and Instrument IDs Manager
2iCreek Vielt the creek at multinle accees pointe and record: [10-16 | Initiation Field Jegee Moell
reconnaissance |legality, safety & ease of access, sampling access |hrs Manager
(bank/bridge), survey cross-section, establish )
velocity reach, set bench mark and stage gauge,
representation of creek conditions
10| Development of |Revisit monitoring questions and develop spatial 40 Annual Consuttants, |Dr. Leslie Reid
sampling desian |and temporal sampling design (monitoring hrs Project USFS RSL. Jesse
frequency, time of day, etc.) - |Director Noell
11| Station salection | Revisit monitoring questions, sufficiency of data 15 As neadad |Fiald Jossa Noall
collected during hydrologic year, prioritize resources |hrs Manager
. and select stations .
12|Station Location [Filling out the “Location” sheet in the Project 1 hr |initiation Field Jesse Noell
documentation |Database file |Manager ’
13| Develop Monitoring Pian 116 Initiation Project Jesse Noell
hrs . Director

-




14|Develop See draft 40 Initiation Project Clark Fenton' Jesse
Quality ’ hrs Director, Noell, Mark Kutnik,
Assurance Lab Dr. Leslie Reid,
Project Plan Manager, Ranjit Gill, Revital K,
Field Bill Condon, Dr.
Manager, |[Margaret Lang, Bill
EPA,RSL, |Trush
Region 1
WQ, State
WQ, DFG,
! HS
: ' ‘ Univarsity
15|Recruitment/Aw |Provide “monitoring introduction” to potential field 4 hrs |lInitiation and{Volunteer  |Jesse Noell, Clark
areness training {operators regarding monitoring objectives, init. |ongoing team Fenton, Stacey Kett,
of Field awareness of ertor, honest reporting, full member Michelle Anderson
Operators documantation _and safety issues .
16|Measurement- |Teach operators how to calibrate instruments and |4 hrs |Initiation x2 [Volunteer ]Jesse Noell, Clark
Skills Training | keep calibration records, conduct measurements, init.  jand ongoing |team Fenton, Stacey Kett,
and drilling of  [and fili out the field data sheet. member Michelle Anderson
Field Operators
17|Field-notes Photocopy all field records, secure [originals], and |1 hr |Each event |Volunteer team member
Custody [mail} {[copy] to reviewer
18|Field-notes Review all field records for completeness and to see 30 Each event [Data Base |Jesse Noell, Clark
Review if the values “make sense”. Verify re-testing and min member Fenton, Nate, Ben
clarify ambiguous issues with field opsrators. . Bray
19 Kit box Provide field forms, stop watch, tape measure, 30mi |ongoing Voluntser
maintenance/re |pencil, 5 gallon bucket, sample bottles, etc. n team
plenishing member
20|Equipment Purchase filters, distilled water, desicants, 20hr/ {On call Lab Jesse Noell, Clark
“sarvice” calibration of equipment, send faulty equipment for {yr Manager, |Fenton
service, etc. and UPDATE “instrument” sheet in the Field
Project Database file Manager
21 {On-call tachnical |Answer questions on the phone as needed 20hr/ {On call Lab Jesse Noell, Clark
support yr Manager, |Fenton
Field
Manager
22|Periodic QA Observe measurement of cross-sectional area, 100 |As QA Officer
Officer visits to  |stream velocity, water quality sampling technique, |hr/yr |appropriate, .
observe field check for compliance during
monitoring rainstorm
technique events
23|Periodic field Measurement of cross-sectional aren, stream 3000 |Ongoing Field Volunteers, Jesse
monitoring velocity, water quality sampling technique hrs  |during Manager, |Noall
rainstorms  |volunteers
events 3/yr
24|Formal QA/QC | Conduct instrument/kit calibration/testing events and |16 - Lab Manager, Field Manager
events “Round Robin” testing. Review, summarize, hrs
interpret, and report results
25|Data Teach “computer oparators” how to transfer field 20 |Asneeded {Lab Clark Fenton
management records (i.e., calibration, observations, and hrlyr Manager
training measurement results & documentation) into the
designated sheets in the Project Database file
26{Data Entry Enter all field records into “DATA”, “Calibration”, and [150 hr./yr. computer {Nate Lomba
("QC" lab results and field sheets in the Project operator
Database file)
27|Data Calculation |Enter data from discharge field forms into 100 hr.fyr. data base |Ben Bray, Jesse
(discharge) spreadsheet Noell
28{Project QA/QC |Review all sheets of the Project Database file for 40 As needed |QA/QC Officer
review completeness, spot-check entries against data hr./yr. .
sheets, clarify and correct as needed. Review
(eyeball or plot) the actual data to ses if it “makes
sense” and verify re-testing by field operators.
29|QA/QC Test performance of personel to comply with 50 As needed |QA/QC Clark Fenton,
certification standard operating proceedures— (3) laboratory hriyr Officer, Lab
check lists: lab |proceedures; filter weighs, processing of suspended Manager
sediment samples, turbidity determination
30{QA/QC Observe measurement of cross-sectional area, 100 [As nseded |QA/QC Josse Nosll,
certification stream velocity, and water quality sampling hr.fyr. . Officer, volunteer
check lists: field [technigue to certify compliance with protocols Field coordinators
Manager
31|Project QA/JQC [Calculate RPDs, %CV, % recovery, and other 40 annually Data Manager Project Manager
report chapter |QA/QC endpoints from the database entries. hrs
Develop a full Project QA/QC report chapter report
including results of formal QA/QC events.
32{independent Review methods and data, identify areas for 40 As needed |EPA, State |Mark Kutnik, Revital
QAJQC review {improvement hr.lyr Water K
Quality




33|Prajact annual  |Prasentations tn CDF, WO, NDFG, NMFS parsonal, 1200 1As neadad | Fisld Jassa Noall Clark
report, coliaborators, funders, place data on website, ect.  [hr./yr. Manager, |Fenton, Ben Bray
Presentation of Lab
restllts to data Manager,
users data
- member
34|Presentation of |Seminars, Workshops, Conferences 100 |As needed |Field Jessa Noell, Clark
project hr.fyr. Manager, [Fenton, Ben Bray
monitoring Lab
results and ! Manager,
meaning to held data
operators member
Table 2: Tasks for SECOND year
1]Adaptive Result Revisit quesﬁons monitoring design, parameter 6 hrs JAs needed |Project Jesse Noell
Evaluation suits, aivd DQOs in tight of first year findings Manager [Clark Fenton
Lab
Manager
Data :
Manager
2|Develop/Refine [Question formulation Parameter salection Data G hrs |As needed [Project Jasse Noell
monitoring plan  lauality ahiactivas develonment Managar  !Clark Fanton
. Lab
Manager
Data
) Manager
3{Devalop/Refine |Review QAPP, Discuss with Project Manager, Lab {16 As naedad
QAPP Manager, Data Manager, QA Officer and Technical (|hrs
Advisory Board
Table 3: ADDITIONAL Tasks for Pro_iecté with sampling for analytical
laboratory analyses
1{Communication |Negotiate with lab for processing split sarmples to 3 hrs |initiation Lab Clark Fenton
s with ciarify. anaiyses cost, sampie voiume, coniainers, ivianager ;
Laboratory shipping/receiving days and carriers, lab QA,
reporting fonnatslsgreadshee\s .
2| Train operaturs | Teach sainpiing procedures, fisid GQA/QC (dups, Chis initiation Fisid J&88% Nosi
blanks etc.), chain of custody procedures Manager Clark Fenton
. Lab
Manager
3|Coordinate Receive containers, pack and send samples, inform .[10 ongoing - |Lab Clark Fenton
sampling & lab hrs Manager
shipning
4|Review lab Review Lab Tech. Work and correct as needed: 30 ongoing Lab Clark Fenton
reports B ' hrs Manager
5|Enter electronic | Transfer data from hard copy to spreadsheetsand {150 {ongoing Data Clark Fenton
lab data check results against hard copy calculations hr.fyr, Manager
Lab Tech.
Tahle Ad:
Project Tasks




Organizations Involved

1. Salmon Forever - Jesse Nbell
PO Box 3014 McKinleyville CA 95519 707-839-7552

2. Redwood Sciences Laboratory-USFS - Rand Eads / Leslie Reid
1700 Bayview Arcata CA 95521 707-825-2925

3. Humboldt State University - Margaret Lang
Arcata CA 95521 707-826-3619

4. USEPA Region IX - Chris Heppe
1695 Heindon Dr. Arcata Ca 95521 707-825-2311

5. USEPA Region IX - Janet Parish / Mark Kutnink
PMD - 3 US EPA 75 Hawthorne Street San Francisco CA 94105-3901

6. North Coast Regional Water Quality Board - Ranjit Gill
5550 Skylane Ave. Santa Rosa CA 707-576-2066

7. SF Regional Water Quality Control Board - Revital KatzNelson
1515 Clay Suite 1400 Oakland Ca 94612

8. National Marine Fisheries Service - Sam Flanagan
NMEFS 1125 16th St. Room 209, Arcata CA 95521

9. Freshwater Watershed Working Group - Terry Rbelofs
120 Pacific Lumber Camp Road Eureka CA 95503 444-8239

10. Humboldt Bay Fisheries Council- Action Group, Doug Kelly

Technical Advisory Panel

Dr. Margaret Lang
Rand Eads
Dr. Bret Harvey
_ Dr. Tom Lisle
Dr. William Condon
Dr. Sharon Kramer
Dr. Donald Grey
Sam Flanagan




The South Fork
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In addition, the watershed has been identified as key for salmonid productmn by the °
Northwect Foract Plan. Anadromous fich staclks an the North Coast of California have
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recently declined from historically high levels. Elevated levels of sediment are considered
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in pools, reducing channel conveyance capacity, as well as directly impacting growth
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transported through the tributary stream systems is expected to reach levels significantly
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areas of foreqt within the South Fork of the Trinity River have been, or are scheduled to
hn cut nctng industrial Fnrpcfﬂr methods. An evtencive road cvsfpm hac been nnncfrucfeﬂ
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Management Area by the Northwest Forest Plan, requiring development of substantive

hgnnoraﬁnn and ﬂarfnprchapc between residents of the area and the federal anepmpc
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reqpomlble for overseeing land-management activities on public lands. The watershed is
thug an excellent e pvamnlp of a location where nnnnrfnnlhpc pv!cf to mnd1ﬁr land-
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management practices in such a way as to reduce the levels of existing impact, restore
ficherieg and aguatic ecocveteme and Apvplon a level of understandin g within the -
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rnanrnmqu for qﬂdpﬂemng thace iccnes ig r\nrrpnﬂu mrcctng we need data to document

A3 wistiwi

existing levels and locations of impact and to rdentlfv the association between specific
land ugec and levele of 1 lmnar\f Thie nronosal outlines a cat of n]ncn]v rn]afprl cmdmc that

LAV 24D PIVEVUWE Vdtiiiivg wy

are designed to provide euch information.

Project Goal

To nrovide 1 rma 10N necegsary t0 arlapf manacement nractices to hetter mest the
o 1qe ! ation necessary 1o ad practicesto b et

prvy A axa A4 a2 J . AAAmAubvnaAVA;y LSS O 31w LU

(s)
objectives of h Northwest Forest Plan by quantifying th ea association between
ta y '

m“nagemen. activitiec and dowmgctream turl brrhhr levale

ACAVD CeAANE WU VTV IAD L weAdal bied Valeivy AWV Wi,

1. To provide information useful for imp]ementmg the TMDL by identifying
backoround and current fnrhirh'ty racimec in nartione of the Sonth Fark Trinity

D WAALL WALL VAL US4l AvbAAA;vu Add JIULVAVILY Wi WAv MVWRLL L VLA SRy

channel system.

Pt

s Ve

' 1 . )



1. To provide information necessary for planning fisheries restoration by determining
whether salmonids are likely to be exposed to harmful levels of turbidity in portions
of the South Fork Trinity channel system.

1. Facilitate education and empowerment of watershed residents by organizing a
community-based volunteer program for monitoring turbidity.

1. To provide approaches to monitoring and impact evaluation which can be applied to
other ‘watersheds.

Objectives

1. Identify the association between land-use practices and turbidity (and suspended
sediment) by: '

a. Identifying stream turbidity and suspended sediment regimes in an array of
small watersheds undergoing different intensities of recent logging and road use

b. Identifying stream turbidity and suspended sediment regimes in an array of
small watersheds before and after the onset of summer grazing

c. Identifying stream turbldlty and suspended sediment regimes upstream and
downstream of in-stream mining operations

~ d. Measuring influences of gravel-road drainage on turbldlty regimes by

monitoring turbidity levels upstream and downstream of road crossings.

2. Quantify turbidity and suspended sediment exposures in the mainstem South Fork
Trinity and in selected tributaries.

3. Develop associations applicable to other watersheds

Methods (numbers refer to objectives above)

1a. Influence of logging and road use: Between 5.and 15 small watersheds of 100
to 2000 acres which have undergone different intensities of recent logging and road use
(including “control” sites with very low intensities) will be selected on a particular litho-
topo unit (i.e., having similar geology and topography). Each watershed will be assessed
for previous land-use history, roading, and vegetation distribution. If haul roads are in use
during wet weather, site-specific turbidity monitoring may be conducted to isolate the
influence of this sediment source. ' '

Turbidity “signatures” will be defined for each sampling station by measuring
turbidity and discharge at a variety of stages during representative storms. Data will be
analyzed by plotting turbidity against discharge to remove the major source of variability.
These “turbidity rating curves” can then be compared between the sample sites, and
levels of the curves correlated against measures of land-use intensity in those sampled
watersheds. Where pristine sites are not available, comparisons can be made for
equivalent levels of land use on different rock types. (For example, data from pristine
sites on units A and B could be used to compare relative production of turbidity; if unit C
does not include accessible pristine sites, then data from moderately-disturbed sites on
unit C can be compared with data from moderately-disturbed sites on units A and B to
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determine the suscentihilitv of C relative to A and R, / A nortion of the samnles will also
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be analyzed for suspended sediment concentration to allow. instantaneous suspended
sediment loads to be calculated from turbidity and discharae meacurements.
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Depth Integrated Qamplin g (DIS) will be conducted to measure turbidity and
Suspepdnr] cediment at various denthe in varioug parts of the stream. DIS recultc will then
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be correlated with those obtained by grab sampling for a more accurate picture of

sediment concentrations in the stream than can be ascertained from orab samnline alone
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This results in a more reliable stream si gnature
A field 14l oratory- will be set un in the areg to allow timely analyqis for turhidity
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The Quality Assurance protocol devel oped by Qa]mon Forever requi res rapid processing

of camnles to nrevent aloae arowth, Sa}np]pc will ha h’anspnrfnﬂ to Salmon Forever’s

Vi SRS WU P v Y vilt Wit A\l" AW VYALL Ww s WL Lwas L ASlAsANAV AL 4 VAW Y WA

Sunnybrae Qednment Lab for fi ltermg, oven drying, desiccation, and welghmg. Regular

analusic of data with rmnpur bv apprnnrmfn Salmon Faorever Technical Advi sory Panel

analysis of data with opriate Salmon | echnical

members will facilitate timely detection of error or need for modification of protocols.
nnahhr Agsurance ic the rpcpnnstktht\r of the Quahty A ssurance Officer,

1b. Influence of grazing: Three io six 2084 (0 4th-order streains draining inountain
meadows in the north Yolla Bolly Wilderness Area will be monitored for turbidity,
suspended sediment, and discharge before and after the seasonal influx of cattie to the
meadows. The methods used for analysis are as described above, but in this case the
comparison will be between turbidity. regimes before and.after. the cattle arrive.

The monitoring will be carried out during the Spring, Summer and Fall, and thus
will complement the wet-season monitoring program designed to assess logging-related
impacts. Winter. samples will be obtained from sites determined by ease of access.

n or near the South Fork T
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1c. Influence of in-stream mining: Sites 1
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watershed will be identified that have safe public access upstream and dewnstream of one

or more in-ctream gn]ﬂ ﬂrpdapc Tm‘b}dlty and cucnpndpd gediment levele will he
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compared upstream and downqtream of the dredging for periods during active dredging

and at intervalg after dr rlrprl(nnn i¢ discontinued to determine the level of increase due to
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dredging and the length of tlme requlred for the effects to dissipate. If possible,

measurements will he made at a series of locations downgstream to allow the |nnn_cﬁpam
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influence also to be quantified. If river access is limited, it may be possible to carry out
the meagurements ngino a lm\mlr
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collected at 1- to 3-day mtervak at stations along the mainstem South Fork Tnmty River

and at locations on selected tributaries throuchont the wet ceacon. Water staoe wnll also
ang at lecations on seiecteq tributaries throughout the wet seaseon. water stage
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be noted as each sample is collected. Qccasional missing data are expected, but

commnarison of stace records from nparkv statione and at-a-station rn]ahnr\chlr\c hetween
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stage and turbidity will allow a high proportlon of missing values to be mterpolated.
Exnocure lavels will be calenlated at each station usjnn the method deccribed by
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Newcombe and MacDonald (1991), and exposures will be compared to those reported to
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these change from hour to hour. Of more interest however, 1s the protracted level of .
chronic turbidity; this approach is designed to assess these chronic turbidity levels rather
than the short-term peaks.

AG6. Project / Task Description

From June 1999 through September 2001 Salmon Forever will conduct initial volunteer
recruitment and training, and monitor grazing impacts. A second recruitment drive as
well as training will be held from September 2000 to November 2001.

It is anticipated that more than 1,600 grab samples will be collected, and that more than
400 of these will be processed to determine the suspended sediment concentrations.
Depth Integrated Sampling (DIS) will be conducted in larger streams to measure turbidity
and suspended sediment at various depths in various parts of the stream. DIS results can
be correlated with those obtained by grab sampling for a-more accurate picture of
sediment concentrations in the stream than can be ascertained from grab sampling alone.
This results in a more reliable stream signature.

i

Measurements necessary to determine stream discharge must be recorded at the time -
water samples are collected. These may include stage, velocity, cross-sectional area, date
and time. If possible, rising, peak, or falling limb of the hydro-graph.will be noted. The
appropriate equipment and techniques will be applied to gather this information,
dependent on site conditions at the time of sampling.

A field laboratory will be set up in the area to allow timely analysis for turbidity. The
Quality Assurance protocol developed by Salmon Forever requires rapid processing of
samples to prevent algae growth. Samples will be transported to Salmon Forever’s
Sunnybrae Sediment Lab for filtering, oven drying, desiccation, and weighing. Regular
analysis of data with review by appropriate Salmon Forever Technical Advisory Panel
members will facilitate timely detection of error or need for modification of protocols.
Quality.Assurance is the responsibility of the quality assurance officer.

Data will be entered into the computerized management system and checked by the data
processing team prior to analysis. Analysis will be conducted as the results of data
processing become available. A water year report will be distributed in August 2001. A
QA report will be produced in August 2001.
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Major Tasks . Jan, Febh. Mar, Aprill Ma June  July  Aug.  Sept.

\/
J
Volunteer ‘ X
Recruitment : : ‘ : ‘
1. '
Training. X X X X
ISCO training . X X
Site Selection X X X
Crossections . ’ X X
Sampling = x X X X X
Lab Analysis X X X X X X X X X
Data Analysis X X X X X X X X X
Reporting ' ¥ !
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estimates of variability are not available but.will be determined by the relationship of
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Cpih integrated sampiling o turtiQity sensor readings, current meter readings 1o fieat
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velocity, etc. Variability also exists at the site scale. j
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provides an idea of what an important difference is, if the confidence interval is very
narrow; we have our answer. On the other hand, if the confidence interval is wide enough
to include both important and unimportant differences, we will assume either; 1) more
data is needed, or 2) more effective methods are needed.

Once inter-site variability has been evaluated, turbidity v. discharge rating curves from
categories of management will be developed. These rating curves will be compared to
test for important differences using statistical procedures. If no important difference is -
found, it may be an indication that sample size was too small. Assuming an important
difference is found, estimates of the magnitude of the difference and the confidence
interval around the estimate will be determined.

All sites will use the same methods for sample collection. If there is a bias in the
estimated relationships between turbidity and discharge (i.e. turbidity for a given
discharge is either overestimated or underestimated), the bias is expected to be similar for
each site.

It is EPA's policy that all environmental data collection activities be planned and
implemented through the development of data quality objectives. Based on the DQOs,
acceptance criteria for measurement data are defined for certain attributes of data quallty

precision, accuracy, completeness, comparability, and representativeness.

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA QUALITY

The following formulas will be used. to calculate data quality attributes.. The values
obtained should be within the data quality objectives set for this study (Table A7b).
Confidence Intervals for discharge, turbidity and suspended sediment concentration will -
be established. Confidence intervals for correlation between depth integrated samphng
and ISCO sampling and grab sampling will also be established. :

Accuracy

Accuracy is the degree to which a measured value agrees with an accepted known or true
value. Accuracy in this project will be determined by calibration. of sampling equipment,
scales used in the laboratory and measuring equipment. Volunteer accuracy will be
measured by observing sampling with checklists and comparing grab sampling with
ISCO and DI sampling. Laboratory accuracy will also be checked by check welghts ﬁlter
re-weighs, field splits, filter blanks and other methods.

Accuracy will be estimated for depth, yelocity, turbidity, suspended sediment load at
different stages, cross-section and velocity measurements. Accuracy, the degree of
agreement between an observed value and an accepted reference value, . will be expressed
as percent agreement or percent difference, and calculated by the following formulas:
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% Agreement = # of measuréments - # of incorrect measurements x 100

# of measurements
% difference = # of measurements - # of correct measurements  x 100

# of measurements

Precision.
i . :

Precision 1s the measure of vaniation among repeated independent observations of the
same property under controlled similar conditions. The goal of training and initial
calibration is to train crewmembers so their estimates of subjective variable meets the

DQO's in Table A7b. There will also be mid season checks. T.aboratory precision will
be checked b l“r W"ﬂa‘fﬂd cate nf ure*rnbc of the halance check v umvnhf Q"EHPHI*PA Sediment

Wilww sy Dwans WL Seiiiswse

Concentratlon duphcate samples cannot be fabricated with any con’r' dence at this time.

Vohintear nrﬂt‘vcvnn wnll he estymatad for Q"'ﬂﬂﬂl velocity and nrqb samopime, Precisi
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the degree of variation among individual meaqurementq of the same variable, will be

sed as relative standard deviation. standard deviation, variance. or rance.
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For two or more repeat measures (between Vo‘ur'tec r precision), relative standard

deviation will be calculated as follows:

Where! . CV = coefficient of variation
S = standard deviation

y = mean of the repeat measurements

Frequgncy distributions of differences will he n!nﬂ-isﬁ th chnur between.vohmteer
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precision. The slope and r-squared values resultmg from regression analysis of repeat
measurements collected for stane \'nx‘nr'ftv’ and 1 vrhvr]rhr Snvqnhnn for the duration of the
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field season will prov1de-est1mates of vo]unteer precision.

Comparability : o

Comparability, a measure of the degree to which different methods and data sets canbe
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represented as similar, will be assessed in terms of accuracy and precision for most site

measurements. Comnarability of the susnended sediment load data will be avaluated
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based on results from analysis of audit samples and laboratory and field splits.

To ensur mnarability the monitorine vohunteers will folowr the monitorine o rnfnr‘ok'
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eqtabhqhed and approved by the EPA and Redwood Sciences Laboratory. See SOP's in

Annendix 1 for samnhine and laboratory nrotocols
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Completeness

Completeness is the ratio or percentage of the amount of valid data obtained compared to
the planned amount. Our completeness goal is to sample suspended sediment load during
all major storm events in study tributaries. Lack of volunteers, breakdown of equipment,
frequency of major storms, etc... may hamper completeness

At the end of the season the amount of data and samples collected will be compared to
the planned amount and be presented as a % of each variable. Completeness will be
subjective because the number of samples is dependant upon weather patterns and the
number of storms passing through the area and volunteers availability. Reasons for not
meeting the 100% completeness objective will be recorded. It is expected that samples
will be collected from at least 90% of the sites unless unanticipated weather conditions
prevent sampling.

At the end of the field season, completeness will be assessed as the amount of data (and
samples) actually collected compared to the planned amount and will be calculated by the -
following formulas: '

% Completeness (data) = data collected . x100
planned data collected
% Completeness (samples) = samples collected x 100

~ planned samples collected

Following data entry, the amount of validated data will be compared to the amount of
data collected, using formulas similar to those above. The measurement quality objective
1s 100% completeness. The accuracy and precision objectives are listed in A7b.

Parameter # of Valid Samples # of Valid Samples % Complete
Anticipated . Collected & Analyzed

A, Suspended Sediment 1600 not yet tébulated

B. Turbidity 1600 : not yet tabulated

C. Stage | 1600 ‘ not yet tabulated

D. Velocity 1600 o ‘ | not yet tabulated

E. Discharge,(Price AA) 100 not yet tabulated

| Table ATa.

Completeness
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has shown that the highest levels of suspended sediment transport occur on the riQin‘g» '

himb of the hvdro-oranh durine larre storms, Thﬂ-rpfnrﬂ cqmn]pc collerted nn the neine
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limb, at peak discharge, and on the falling limb are necessary to truly characterize the
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predicted with much-accuracy by more than a few hours in advance. Fifteen or more

samnles mav he neaded at each monttorine site to astablish a susnended sediment
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concentration correlation that characterizes the full range of stream discharge rerome
This portion of the QAPP is subject to revision as the results of the Freshwater Station
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grab samplmg effectlveness evaluation lead to improvement in sampling methods.

Where stream discharoe is sufficienthr eneroetic to transnort laroe narticles (such
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in the lower water column, depth integrated sampling (DIS) will be conducted at a range
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Stream velocity, in streams large encugh to permit use of a current meter, will be
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measured VVlth a current meter at a range of flows repreeentatlve of the hydro-graph, to
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with a bucket if a culvert is available and measurement is feasible. Stage will also be
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ensure representativeness for each of the major soil/rock types.
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winter snow conditions, closed roads and private timberlands may limit
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permit representative sampling of a substantial fractlon of the litho-topo types.
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Field Measurement Rating

Rating Total A. Discharge method B. Sample method
Level (1)' o 2 B RO | Price AA 1 (grab) small stream
: e 1 Stream gauge o

W/rating curve

Level 2) . 3- 2 Floating object 2 (grab) large stream
-~ . - - “Velocity (FOV) :
1 Rating curve based
- OnFOV

Level 3) 4

Level (4) 5 3 No velocity
: - Or stage and
Rating curve

Table A7b.
Field Measurement Rating

A variety of methods will be used in the field to obtain measurements; each method has
an inherent limitation to the accuracy of the estimate obtained by -using it. For ease of

- tracking data sets a rating will be assigned to each data point based on the following
criteria: Sample from a site with an established discharge rating curve developed using
Price AA current meter, or discharge measured at time of sampling with with a Price AA
meter in-stream or the bucket method at culvert outfall: Rates a 1

Floating object velocity method rates a 2.

The sample method rating will be added to the discharge method rating to get arating
total. The lower the number the better the rating level. The rating will be noted on the
Field Form.
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of measurement device characteristics and

field and laboratory conditions.

Matrix Parameter Pracision Accura-y' ’ Measurement
‘ Range
Water Turbidity +-5.0% +-2.0% 0-2000 NTU
Grab L B
Watar Turbidity +-5.0% ' +-2.0% ,0 2 00 NTH
Probe '
Water Suspeanded Sediment
Grab ' +5.0% +2.0% .00001-2.0 g/L
DI - - -
ISCO : o - - i
[ .
Water Velocity/ Float +-8.0% - 1.0 ft/fsec: - 0-10 ftfgec
Velocity/Meter +-8.0% + -8.0% 0.25 - 8.0 ft/sec
Water Depth/Staff plate +-5.0% ' . .5 inches 0-20 feat
Depth/Transducer - . - : 0.2 inches -~ 0-10 feet
Streambad width/depth +~ 5.0% .1 fest 0-200 feet

Cross section .

4 . N

ey, Precision, Meamrem&fRange Dhiectives
Table A7c
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repeat sampling procedureq and time to spend sampling and analyzing data. Most of the

prnnndnrpc are not “h‘(rc'r‘ﬂ‘]‘l demandino Nip special cartificatinn ic reminrad hirt ol
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volunteers will go through trammg before sampling. The goal of training is to educate
eets the DQO's in Table A7¢.
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Perconnel from Salmon
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volunteer samplers will become proficient to train others. Field training will take place in

Forever will inttially conduct trainine. Ac the studv nrooresses
T Wi mmna na T tugy progresses

Iy conduct training. As the
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South Fork Trinity at various locations. Training will consist of day or half-day sessions
in the field and Sunny Brae Sedlment Lab.

Training topics will include:

Data Recording

Locating sample locations

Grab Sampling Methods

Stage measurement

Safety ,

Velocity measurement

Cross-Section measurement

Depth Integrated Sampling

ISCO Sampler use

USGS Type AA/Pygmy Current Meter use
Laboratory Protocols/ Suspended Sediment Processing/ Filter Weighing Procedures

. Proficiency checklists (Appendix 3), listing the sequence of sampling and data collection
tasks, and notes on proper execution of methods, have been prepared for evaluating
implementation of methods by individuals and teams. The Field Manager, Lab Manager,
QA Manager and Watershed Coordinators during training will use these checklists to
document volunteer proficiency. .

The Field Manager and QA Manager and Watershed Coordinators will conduct all field
training. All volunteers will be assembled in various groups once during the field season,
for "calibration" in the collection of depth, velocity, cross-section and grab sampling
measurements.

Safety procedures for sampling and taking measurements in stormy or hazardous
conditions will be explained at every training session. High stream flows during storm
events will be the main hazard the volunteers will encounter. Sampling points will be
designed for safety at all times. Under no circumstances is anyone to risk injury for data.

A9, Documentation

The Project Manager will be responsible for ensuring the most current QAPP version is
available to organizations involved in this study. A current copy will be mailed out to the
organizations listed in A4 at the beginning of the sampling season. A current copy will be
given to any organization requesting one. See Appendix 2 (Data Forms) for examples of
all data sheets :

Data report information and records will be in Word and Excel software formats. Paper
copy will be in 8 1/2 by 11 paper with some data sheets in 8 1/2 by 14 paper. All data
sheets will have the Hydrologic Year, initials of the person entering data, the date of data
entry and the date of copying. Sign-in sheets will be numbered sequentially. Filter tare
sheets will be numbered sequentially. Lab data sheets will be filed chronologically and

20




e ers at the end of the Hydrologic Year. Data will be in a format
acceptable to EPA, RSL and NCRWQCB.

The final report will include raw data, Freld Data qhf:ets suspended sedime

<
equipment cahbratmn eheetq lab data sheets and QA/QC results. A Final QA report will
be nrpnqmﬂ with a fr-infafnna Hﬂ}nrﬂmh}p date of Au nnnd 1ct. A finalre

completed September 1st.
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and then processed for suspended sediment concentrations through a 1-micron filter on a,

vacuum 3Sc:=mhlv Qarnph: e?nn_vn frirh rhhr determination. and susnended sediment
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concentration data is recorded in pen on all appropriate data sheets. Suspended qedlment

raleulatione wnll ha done on a snreadsheet and written on paner worksheets
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suspended sediment concentration. The ISCO station will include data from a continuous.

recordine turbidimeter. a continuous recording cfanp/prpccnrp neducer This data will
ng urpiQrmetcr, & conimnuous recordmg stage/pressure fransqucer, 10is gata wil

be recorded electronically. with a Campbell CR 10X Datalogger and processed at RSI.
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freld-sampling data using Rit

The Field Managers or Watershed coordinator or Lab Manager will make copies for entry
into databases. Orioinals of Lab Sheets will be \rpnf n the Qunnvﬂmp Sediment lab.
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Copies of Field Sheets and Lab data sheets will be kept in Qalmon Forever Offices..
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B: Measurement / Data Acquisition
B1. Sampling Process Design

Sites are selected to provide for the most representative measure of sediment load (Total
Suspended Solids) by using a spatial distribution of sites, representative of a range of
basin sizes which are then categorized by level of management activity for a given
litho/topo unit. The water quality parameters analyzed at each location are turbidity (in
NTU's) and suspended sediment (in mg/1). Turbidity is analyzed for each grab sample
taken, using a HACH model 2100P turbidimeter.

As the turbidity /suspended sediment concentration relationship becomes sufficiently
defined, most samples will be processed for turbidity only with suspended sediment
concentration determined on an infrequent basis. Measurements will be taken and
correlated to'the rising limb, peak, and falling limb of the hydro-graph curve. Peak stage
gauges and data from pressure transducers will be used to determine if a sample was
taken on a rising or falling limb of the hydro-graph. Depth integrated sampling will be -
conducted to provide a correlation to a full range of stage and discharge measurements.
Grab Sampling will be done concurrent with DIS and any ISCO sampling at the ISCO
Station site several times during the sampling season to define the relationship between
the 3 sampling methods. Grab sampling will be done concurrent with DIS sampling at

several sites and stages to define that relationship further.

The main sampling season will be the rainy season in Trinity and Humboldt County. The
rainy season typically begins in October and continues through April. The number of
samples taken at each grab sample location will depend on storm conditions and
volunteer availability. All measurements taken will be critical measurements and very
little will be for informational only. :

A continuous monitoring station on Freshwater Creek provides a baseline data set to
evaluate the effectiveness of these grab sampling methods. The station collects baseline
data against which simultaneous grab, DIS, and ISCO sample data can be compared. This
Freshwater station incorporates an ISCO model 2100 automatic pumping sampler, an
Campbell CR101X datalogger, Druck 1830 pressure transducer, OBS-3 turbidity probe,
Campbell 107 Thermistor temperature probe and a Campbell TRS5251 Tipping Bucket
gain gauge. The sampling program (Turbidity Threshold Sampling V 2.2) in the data
logger controls the collection of information from the pressure transducer and turbidity
probe, and activates the pumping sampler at the appropriate turbidity thresholds.
Sampling intervals will be consistent with RSL's turbidity threshold sampling protocols.
Data is retrieved from the data logger in the field several times a month. A back-up disc
of data will be kept on-site also. A plotting program allows field personnel to check for
valid program operation, examine stage and turbidity data for reasonable values, and
detect equipment malfunctions. The relation between TSS (total suspended solids) and
turbidity is quite good when particle sizes and types remain nearly constant or are well-
related to TSS. Applying storm-by-storm calibrations improves load estimates by
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pressure transducer that is contained at the edge of the stream bank. The transducer sends
an electronic sional to the da!annrl which converts it to stase and records the value, alono
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are able to know the stream discharge (in cfs) at the time a given water sample was taken.
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Map 1 Hyampom 7.5 minute quad

Map la Metzger Map - Humboldt County
Map 2 Halfway Ridge 7.5 minute quad
Map2a Hyampom 7.5 minute quad

Map 2c Sims Mountain 7.5 minute quad
Map4 Hennessy Peak 7.5 minute quad
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B2. Sampling Methods Requirements -

The SOP's, attached to this document in Appendix 1, contains detailed information on
procedures for collecting samples and sampling methods and materials needed. The
process for preparation and decontamination of sampling equipment, the selection and
preparation of sample containers, sample volumes, preservation methods, and maximum
holding times to sample analysis are detailed in Lab and Field Standard Operatmg
Procedures in Appendix 1.

The table below summarizes a portion of this information.

Matrix Parameter Sampling Sample Holding Sample
Equipment. Container Preservation
: Method
Water Suspended ISCO Sampler ISCO Bottle HCL
Sediment
Load
Water Turbidity & Volunteer / Grab Sample Cell HCL
Susp. Sed. Conc. - Sample Bottles
Water Turbidity & DH-48/DH-49 :
Suspended Sampler Glass HCL
Sediment Conc. Crane/Hand Sample Bottle

Sampling Methods
Table B2.

When any problems are encountered with the ISCO sampling station, the Field Manager,

Watershed Coordinator or QA/QC Manager shall first try to correct the failure and then

call Appropriate Redwood Sciences-Lab personnel to correct the failure as quickly as

possible. Any downtime on the station shall be documented. The Lab Manager shall be

responsible for correcting any lab equipment failures as soon as possible and
 documenting any failures.
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Holding
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waterproof sticker w1th a unique ID number. This includes ISCO bottles, DIS bottles,
HACH cellis and other grah cqmnlp hottlec: The Iab Manaoer will be resnon
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procuring the stickers, keeping a Iogbook of numbers used and labeling al qample bottles
before they are used in the field. Stickers will be circular and be able to fit on the bottom
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of a HACH cell as not to interfere with turbidity determination. All other sample
containers will receive a cticker on the cide of the bottle, After T anhvrhhr and Susnended
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Sediment processing the sticker will be taken off the sample bottle and a new one put on.

The numbering system will be as follows
00G1234 00D1234 0011234

A, Isttwo digits - Hydrologic Year 00 01 02
B, Letter for Type of Sample:

- for orab samnle
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I for ISCO sample
D for Denth Tpfpm‘aﬁad Samnle IS}
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The Lab Manager is reqpomlb]e for storing and processing samples. The date and time of
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B4. Analytical Methods Requirements

Analytical procedures follow Redwood Science Lab, EPA and Standard Methods
(#2540B - Total Solids Dried at 103-105° C) protocols and are detailed in the Standard
Operating Procedures found in Appendix 1. Redwood Sciences Lab will perform TSS
determination on QC split samples taken during the sampling season. Salmon Forever
will do all other Turbidity and SSC determinations. Standard Operating Procedures for
SSC/TSS determination are virtually the same for the two laboratories. '

SOP used in each measurement:

Field / Grab Sampling Field / Grab Sampling SOP

Turbidity Determination Turbidity SOP

ISCO Sampling ISCO 2100 Automatic Sampler SOP

Turbidity Determination OBS-3 Continuous Turbidimeter SOP

Stage determination DRUCK 1830 Stage/Pressure TransducerSOP
Depth Integrated Sampling det. DIS Sampling/Crane & Wading SOP
Discharge determination Discharge Current Meter Crane & Wading SOP

Susp. Sed. Conc. Determination Laboratory Procedure SOP

Volunteer grab samples will be analyzed for turbidity with a HACH 2100P Turbidimeter
and then processed for suspended sediment concentrations through tared 1.0-micron
filters on a vacuum assembly. ISCO samples will be run on the HACH Turbidimeter and
will be processed for suspended sediment concentration until a sufficient range of
samples are analyzed to develop a turbidity v. suspended sediment correlation.
Suspended Sediment Concentration filters will be dried in an oven, cooled in a dessicator
and then weighed on a Mettler H20T balance to the nearest 0.00001 gram. The filter used
is Gelman P/N 61631 Type A/E 47mm. Sample volumes will be calculated from
weighing sample bottles full and empty on an AND FY3000 balance. Suspended
sediment calculations will be done on an Excel spreadsheet and written on paper
worksheets. Actual calculations are in the Lab SOP in Appendix 1.

The Lab Manager and QA/QC Manager shall be responsible for correcting any failures in
the analytical system. Detailed information on the corrective actions and any samples
affected shall be kept in the lab records.

List of analytical equipment:

ISCO 2100 Automatic Sampler Serial # XXXXXXXXXXXXXX
HACH 2100P Turbidimeter - Serial # 960100009614
HACH 2100P Turbidimeter - Serial # 990800022423
HACH 2100P Turbidimeter - Serial # 990800022431
HACH 2100P Turbidimeter - Serial # 990800022441

2 -Current Meters USGS Type AA

1- Current Meter USGS Pygmy

1- Turbidity Probe OBS-3 S/N 430

1- CR10X Campbell Data Logger

26




7
=
[¢]
N
o
[¢ ]
L¥s)
(o]
v
3
[4/]
@
5 5
(47
!
:
§§
w
[+
§=
o)
%
gn
4-—4
[y
L]
oo
(¢
[38)
<}
W

3 -DH-48 Depth Integrated gamplere
1 r H20 nakrht-al Ralance S/N 418151

A et

£y
g
=]
<
(V8]

000 sc a]e S/N 5608313 L
Galman P/N 616831 T'vpp AR 47mm n}acc fihar Fﬂfpr 1 mirron

wirsalehr A J 4 & W iTal ds TV 7 2aaxax i Asdvwi 1 RaskwA A

1
Gelman P/ N 60301 Supor-200 47mm membrane filter 0.22 micron
1- Grieve L aboratory Oven L R270C . ' ) L

1eve Laporatory Uven LKL .
1 .

R & NDuality f‘enfrn! PRanmwmivramante

o3 UGy LOMNTOI snCGUIrCimenss

Omalitv contr, QF\ meaacures are tho,

N eviivy vaAu N REAVRO MLV Rl

p
accuracy (how close to the real result) and precision.(how reproducible results are) of the
“‘vqrfnrvnrv nvmhty anh'nl congiste of

activities undertaken to Apmnncfrahn the

(2 Fae MAIVWE WAL WAL WU NAWILAV RIS W Ve bilw

5

hp < enc fqlnon to datarmina tha validite of

ALASA A, WULLIAD LS WA uiiw o VLWL LI i Y Wiy Wi

specific sampling and analytical procedures.

Ohaliter A conr ce Manacer will be regnonsible

AAA.V NSRRIV LA A Al. A.v Qarlpwi YTl U lwOpuiisius

analyzing these measures. Quahty Control measures will be 10% of the data collected in

this studv, Most measures will be taken aftar every Oth camn}p or measurement. Some

O DV S L AVAVIL JLAGT AL W VY Sa ALL Wl LeL b AL AL S Vi aiho i viiiviat, b Viiiw

will be done on every sample. Results of analyms and corrective actions shall be reported
to the Project Director. A
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Section C1 and the SOP's in Appendix 1.

ontrol Proceduree: Information Manqumenf

Sample information is recorded on standardized data forms (Appendix 2)

‘Data is enterad on g data shest Data renort information and records will be in Word and
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Year '
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B6. Instrument/Equipment Testing, Inspection, and Maintenance
Requirements ' '

All equipment shall be inspected and maintained to EPA and Manufacturer requirements.
Records will be kept on all appropriate equipment. The Lab Manager maintains records
to track scheduled maintenance on all equipment. All records and lab equipment will be
kept at the Sediment Lab. All spare parts will be kept at the Sediment Lab. Adequate
replacement parts will be kept at the lab and are the responsibility of the Lab Manager. If
equipment is found to be out of spec or not working, it shall not be used until inspection
by the QA Manager and documented.

Equipment Type : Inspe‘cﬁon’ Freq uen¢§ — Type of Inspection
Balances | annuaily af calibration © inspection/lubrication
HACH Turbidimeters ,e_ach use ' | ' operating properly
ISCO Samplerl each bottle changé N operating properly
Data Loggers " every datz; dump computer check
Pressure Transducer weekly computer check
DH-48 Samplers each use h o visual inspection
AA Current Meters each use visual insp. /spin check

. Table B6,

Instrument Inspection and Maintenance
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B10. Data Management

Data is entered on data sheets in the field and laboratory. Sample information is recorded
on standardized field and lab data forms. See Appendix 2 for examples of all data forms.
The Field Manager and L.ab Manager are responsible to double check and copy Field
Data sheets and deliver them to the Project Director. The Lab Manager is responsible for
double check and copy lab data sheets and delivering them to the Project Manager. Lab
originals will be kept in the Sunny Brae Sediment Lab. Reports and data will be
transferred to Excel spreadsheets and Word documents and copies kept at the Sunny Brae
Sediment Lab and Salmon Forever Offices.

All data sheets will have the Hydrologic Year, initials of the person entering data, the
date of data entry and the date of copying. Sign-in sheets will be numbered sequentially.
Filter tare sheets will be numbered sequentially. Lab data sheets will be filed
chronologically and given sequential numbers at the end of the Hydrologic Year.

Data will be examined and rated on the basis of field and lab codes pertaining to the -
quality of data. Codes are in the SOP's and Table A7b. Any outliers or nonsensical data
will be detected during calculations and transfer to electronic spreadsheet and
documented.

Data handling equipment includes data sheets, data loggers, RSL spreadsheets and

programs, hand calculators, Excel spreadsheets and Microsoft Word documents. Data
collected at the ISCO station will be entered directly into RSL Pearl / S+ program. Data
will be in a format acceptable to EPA, RSL and NCRWQCB.

Data is used to produce annual reports and is kept on paper copies and electronic copies
on Word documents and Excel spreadsheets. Data and calculations will be checked at the
time of transfer from paper to spreadsheets. '

| C: Assessm'ent and Oversight

C.1A Assessments and Response Actions

Quality Assessment/Assurance (QA) generally refers to a broad plan for maintaining
quality in all aspects of a program. QA activities include training of staff, documentation
and development of methods and standard operating procedures (Appendix 1), equipment
maintenance (Section B6), and appropriate handling, processing, and tracking of all data
and samples collected. These activities are designed to ensure that study objectives are
met. This section describes how we will document implementation of all QA procedures.

Proficiency checklists (Appendix 3), listing the sequence of sampling and data collection

tasks, and notes on proper execution of methods, have been prepared for evaluating
implementation of methods by individuals and teams.
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not pass the proficiency criteria, they will receive additional training until they are
proficient or they will not be utihized in this study. The Field Manager, QA Officer or
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Details and examples of Proficiency Checklists are to be found in Appendlx 3.

C1.C Laboratory Quality Acsurance/Asgesgment
Laboratory QA procedures are detailed in the Lab SOP in Appendix 1. QA laboratory

procedures wrll be conducted by QA Manager and Laboratorv Manager The Laboratory

Kﬁapagnr will train T .ab Technicians hefore r‘nndnnhnn sediment nror‘pccvnn and nn the
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job. Proficiency checklists for Turbidity determmatlon and Suspended Sediment
Concentrations and Filter Weighing shall be conducted and filed for all Lab Technicians
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in the beginning of the sampling season and once more mid sampling season. The Lab
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Manager will review technician data for errors and incomplete data entry. Technicians
will work under direct supervision for 2 sessions and if performing satisfactorily will be
allowed to conduct processing independently. The Lab Manager is responsible for
implementing these assessments and correcting technician deficiencies and keeping the
checklists on file in the lab. Results shall be reported to the Project Director.

The Lab Manager will prepare a set of 9 filters, corresponding to varying sample filter
weights, to use in conjunction with the filter weighing proficiency checklist. This set of
filters will be prepared by the lab manager and weighed by all lab technicians. Each
technician's results must be within 1.0% of the standard weight of each filter before they
can work independently and weigh current sample filters. Lab technicians will repeat the
procedure until proficient. The Lab Manager may re-examine and re-weigh sample filters
periodically during the field season as a QA check.

C1.D Performance and System Audits:

Technical systems audits provide an external review of the research and QA activities.
This project may be audited by staff during each field season. Findings will be discussed
with the researchers and summarized in audit reports submitted to EPA and RSL and
HSU.

The objectives of field visits by EPA/RSL/NCRWQCB QA staff are: (1) to observe
implementation of field methods by the field crews; (2) to observe Salmon Forever
training methods; (3) to qualitatively assess consistency of Crew Leaders in
implementation of field methods, assessment of individual proficiency, and answering -
questions. If deficiencies or problems are identified, QA staff will make
recommendations to the Field and Lab Managers and Watershed Coordinators.

This external evaluation may include: (1) an assessment of personnel performance, -
equipment, and procedures; (2) review implementation of the QA project plan; (3)
determine whether DQOs are being met (review QC data collected to date); (4) assess
consistency of field methods implementation by the volunteers. Any deficiencies or
problems will be discussed with the Project Director and summarized in an audit report.

C.2 Reports to Management
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3. Field Data Collection Activities

a. List of sites sampled;

b. Summary of samples collected; description of any samples lost and why; estimate of
completeness for qampleq; Time estimates, including average number of sites sampled
per da Hav amount of time cppr}t at each Sltp rhcr\]cnmrl ag distribution (range) of time

requlred to sample a site;
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d. QC data will be summarized statistically, dmplayed graph1cally an
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diffi cult sites, access, lodging, accommodations, sampling equipmen
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Lres

a. Balance cahbratmn records;

b. Summary of QC data for blanks, duplicates, and audit samples;

c. Estimate of completenqu summary of samples analyzed vs. the number collected;
Summary and Recommendations :

a. Conclusion and recommendations for future studies.

B, The QA Report will contain the following:
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1. Introduction
a. Project Description, Objectives, and Schedule;
b. Site Selection. : :

2. Data and Information Management

a. Summary of data entry errors, any difficulties with data;

b. Evaluation of data entry - completeness;

c¢. Documentation of project activities, including content and location project notebooks
" (field, laboratory, data management), preparing additional reports.

3. Summary of QC data

4. Discussion

a. Summary of greatest sources of error;

b. Summary evaluation of protocols, DQOS, and training;
¢. Recommendations for future studies;

e. How will data quality affect study results?

D: Data Validation and Usability

D.1 Data Review, Validation and Verification Requirements

All field and laboratory data is reviewed by the Project Director, QA Manager and the
Data Processing Manager to determine if the data meets the QAPP objectives. In
addition, personnel from the EPA and RSL and HSU who are not directly connected to
the project may also review data on a quarterly basis. Decisions to reject or quahfy data
are made by the Project Director and the QA Manager.

All data will be rated by several methods to rank usefulness. Data will be ranked poor, -
fair or good. Field, Lab and Turbidity Codes will be used in addition to proficiency
checklists to rank data. See Lab and Turbidity Codes in SOP's in Appendix 1.

D.2 Validation and Verification Methods
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Appendix 1: Standard Operating Procedures
Appendix 2: Data Forms
Appendix 3: Proficiency Checklists

Appendix 1: Standard Operating Procedures (SOP)

Field / Grab Sampling SOP
Turbidity Determination SOP
SSC/ TSS Laboratory Procedure SOP
DIS Sampling / Crane & Wading SOP
Discharge Current Meter Crane & Wading SOP
ISCO 2100 Automatic Sampler SOP
OBS-3 Continuous Turbidimeter SOP
DRUCK 1830 Stage/Pressure Transducer SOP

Appendix 2: Data Forms

Sample Sign-In Sheet

Field Sampling Data Sheet
Field DI Sampling Data Sheet
Turbidity Dilution Data Sheet
Grab Sampling SSC Data Sheet

TTS (ISCO) Sampling SSC Data Sheet

Depth Integrated (DI) Sampling SSC Data Sheet

SSC Calculations Data Sheet

Discharge/ AA Current Meter/ Crane & Wadlng Data Sheet
Automatic (ISCO) Sampler Sheet: (RSL Field Form)

Cross Section Measurement Data Sheet -

Equipment Calibration forms

Training Sign-in

Instrument Sheet

Appendix 3: Proficiency Checklists
Listing the sequence of sampling and data collection tasks, and proper execution of
methods.

Field:

1. Grab Sampling

3. ISCO Sampling

4. DIS DH-48 / DH-49 / Crane & Wading Measurement

5. Discharge - Current Meter / Crane & Wading Measurement
7. OBS-3 Continuous Turbidimeter Measurement

8. Druck 1830 Pressure Transducer / Stage Measurement

Appendix 3: Proficiency Checklists - continued.

36




ahoratorv:

Aleeva y .

. Suspended Sediment Sample Processing
HACH 2100P anhwhhr Meagurement

P VL O

Filter Weighing Process

ww~w

EPA:

Volunteer Stream Monitoring:'A Methods Manual EPA 841D 95001 April 1995
EPA nA /(G-4 Guidance for the Data nnnhhr QObiectives Process

N WSALa ey A AT RN S 94 1

EPA QA/G-S Guidance for Quality Assurance iject Plans
EPA nA /G-6 Guidance for the Prenaration of Standard O ﬂnpra tin

AWMRIIT W AUL iAW L AW SV VihvaLLem

Quahty Related Documents
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Data Operations

USGS:
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Field Methodq for Measurement of Fluvial SedIment Chapter C2 Book 3

Surface Water Tpnhnunnpc

Discharge Ratings at Gagmg Stations - Hydraulic Measurement and Computation Book 1
Chapter 12 1065

Others:
Standard Methods for the Examination of Water and Wastewater 1990 2540 B. Total
Qalide Neind o+ 102 100 ~
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Laboratory Procedure for Total Suspended Solids, Redwood Sciences Laboratory, USDA
Forest Service, Arcata Ca, Rand Eads, 12-10-98
Harrellson, C. C., 1994, Stream Channel Reference Sites: An Hlustrated Guide to Field
Technique: USFS, Rocky Mountain Forest and Range Experiment Station, General
Technical Report RM-245,

18-00 End
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AS. Problem Definition / Background/ Study Design

Freshwater Creek, a 22,000-acre watershed, which flows into Humboldt Bay near Eureka, California is our
experimental design site and will be used to test the effectiveness of grab sampling methods. The watershed is
primarily forested with one large industrial landowner and several smaller residential properties in the lower basin.

Anadromous fish stocks on the North Coast of California have recently declined from historically high levels. Elevated
levels of sediment is considered to be a primary cause of declining fish populations by clogging spawning gravels,
filling in pools, reducing channel capacity, as well as directly impacting growth rates. Freshwater Creek is listed as
impaired, according to section 303.d of the Clean Water Act due to elevated levels of sediment. Although sediment is
implicated as a primary problem in the basin, consistent long-term sediment mornitoring data has not been established.

Documentation of existing impairment and trends is needed to evaluate land use practices and to suggest actions
sufficient to meet future total maximum' daily load levels in accordance with the Clean Water Act.

Large areas of forest within the Freshwater and other watersheds have been, or are scheduled to be, cut using industrial .
forestry methods. As storm events occur, the quantity of sediment generated in tributary watersheds and transported
through the stream system towards Humboldt Bay is expected to further increase beyond background levels. Excessive
sediment loading causes: _

a.) turbidity to increase beyond background levels and basin plan standards

b.) high turbidity levels to be maintained for longer durations

¢.) channe! aggradation, bank erosion and channel migration

d.).reduced channel capacity and conveyance, and subsequent flooding

e.) degraded fish habitat -

f.) impaired water quality for domestic and agricultural uses

Project Goal

Determine suspended sediment concentration, turbidity, discharge and current channel characteristics to provide a data
base for management decisions and further studies. Estimate suspended sediment yield at monitoring sites. Develop
turbidity vs. discharge rating curves for managed tributaries and baseline streams. The project goals will be achieved

by:

Measuring suspended sediment concentration, turbidity and discharge during the rainy season. Estimate suspended
sediment yield during storm runoff from data collected at.one continuous monitoring station located on mainstem
Freshwater Creek above the tidal influence.

Measuring suspended sedimént concentration, turbidity and discharge during storm runoff in tributaries with varying
land use of Freshwater Creek and other Humboldt County tributaries by grab sampling. Develop the relationship
between turbldlty and discharge for large and small tributaries.

Measunng suspended sediment concentration, turbidity and discharge dunng storm runoff in undisturbed tributaries of
Humboldt Redwood State Park to use as a baseline to determine natural background levels. Develop relationship
between turbidity and discharge. . . : .

Develop an‘annual discharge hydrograph for the mainstem of Freshwater.

Establish and measure channel cross-sections at sites to identify areas of degradatlon and aggradation followmg large
storms. - o :



Project Objectives
This study is intended to provide data sufficient to answer the following questions:

What is the relationship between turbidity and discharge (illustrated with turbidity-discharge rating curves) for a
representative range of North Coast streams and tributaries during hydrologic years 1998-1999-20007 -

Are the turbidity levels, using rating curves of study tributaries, significantly higher than the "baseline” turbidity levels
of less-disturbed tributaries (such as that which can be defined using information being collected by Redwood National
Park at Little Lost Man Creek or Godwood Creek in Prairie Creek State Park) on similar soil types/geologic parent
material/physiography/vegetation type in the region?

In those cases where a soil type is not represented in a less-disturbed area, and baseline thus cannot be estimated for the
soil type, how do turbidity levels in that soil type compare with the distribution of baseline and disturbed area turbidity
levels for other soil types. Is the dlffex ence consistent with expected differences in soil erodlblllty’%

What is the total estimated suspended sediment yield of Freshwater Creek for the 1998-99 water year? What is the
qualitative measure of sediment yield for grab sampled sites?

What is the duration of chronic levels of turbidity in mainstem Freshwater Creek?

In addition, this data will be available for use by future studies that might be implemented to assess the association
between turbidity response & management variables such as stream crossmgs road density, clear-cut areas and
landslide frequency :

A6. Project / Task Description

From July through September, 1999, ‘salmon Forever will conduct initial volunteer recruitment and training . A second
recruitment drive as well as training will be held from September 1999, to November, 1999.

One sampling site will be equipped with an automatic ISCO pump sampler, one instream turbidity probe, one rainfall
gage, one water depth pressure transducer and one instream temperature probe. This site will be set up on the main
stein of Freshwater Creek and is situated just above Graham Gulch. Volunteers will maintain and supply new sample
bottles to these samplers and process and analyze the suspended sediment data from the sampler.

The ISCO sampler will use Turbidity Threshold Sampling (TTS) software routines developed by Redwood Sciences
Lab. The ISCO sampler will pump samples when rising and falling turbidity level thresholds are reached. This allows
for less samples to give an accurate picture of suspended sediment concentration levels for storm events.

Volunteers will also take and analyze data from grab sampling, continuous turbidimeter data, water velocity,
crossection, stage and precipitation measurements at various locations and watersheds. Depth integrated (DI) sampling
will be performed periodically, concurrent with ISCO sampling and will be used to define the relationship of the ISCO
data to the entire water column. DI samples will be processed for turbidity and suspended sediment concentrations.
Grab samples will also be taken concurrent with ISCO sampling and Depth Integrated sampling and will be analyzed
for turbidity and suspended sediment concentration to define the relationship between the three sampling methods.

Sampling of turbidity, suspended sediment concentration, water depth, and velocity will occur throughout the water
year at numerous sites. This data is needed in order to estimate suspended sediment yield and to develop baseline data.

EPA and RSL protocols will be used to assure comparability and use of data. All data will be entered into the
computerized management system and checked by the data processing team prior to analysis. A water year report will
be distributed in August. A QA report and will be produced in August.




